Arsenite oxidation by a chemoautotrophic moderately acidophilic Thiomonas sp.: from the strain isolation to the gene study.
An autotrophic bacterium able to gain energy from the oxidation of arsenite was isolated from arsenite-containing acid mine drainage waters. It belongs to the genus Thiomonas as shown by DNA-DNA hybridization experiments, 16S rRNA gene sequence, quinone and fatty acid content analyses. Carboxysomes were observed and the cbbSL genes encoding the ribulose 1,5-bisphosphate carboxylase/oxygenase were detected, confirming that this bacterium is able to fix CO(2). Arsenite oxidation was catalysed by a membrane-bound enzyme, and this activity was detected essentially in cells grown in the presence of arsenite. The genes encoding the two subunits of the arsenite oxidase of the Thiomonas isolate have been sequenced. The small subunit has a characteristic Tat signal sequence and contains the residues binding the [2Fe-2S] Rieske-type cluster. The large subunit has the [3Fe-4S] cluster-binding motif as well as the residues proposed to bind arsenite. In addition, most of the residues interacting with the molybdenum cofactor are conserved. The genes encoding both subunits belong to an operon, likely with a gene encoding a cytochrome c. The expression of this operon is greater in cells grown in the presence than in the absence of arsenite, in agreement with a transcriptional regulation in the presence of this metalloid.